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* NOTICES * 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma display panel which used the front plate unit for 

plasma display panels, and it. 

[0002] 

[Description of the Prior Art] The plasma display panel (PDP) which is a discharge-in-gases panel prepares the 
electrode of the couple regularly arranged to two glass substrates which counter, respectively, and has structure 
which enclosed the rare gas which makes Ne, helium, Xe, etc. a subject between them. And it is made to display 
by impressing an electrical potential difference to inter-electrode [ these ], and generating discharge within the 
minute eel of the electrode circumference by making each eel emit light. In order to display information, the 
electroluminescence of the eel regularly located in a line is carried out selectively. There are two types of the 
direct-current mold (DC mold) which the electrode has exposed to discharge space, and the alternating current 
mold (AC mold) covered by the insulating layer of these PDP(s), and both sides are further classified into a 
refresh actuation method and a memory actuation method according to the difference in a display function or an 
actuation method. 

[0003] Like ****, a plasma display panel The gestalt which two glass substrates were made to counter is 
adopted. More in a detail (1) A transparence substrate and the front plate unit for plasma display panels equipped 
with the electrode formed on this substrate, a dielectric layer, and a MgO protective layer, (2) It had the tooth- 
back plate unit for plasma display panels which has a fluorescent substance layer, and these (1) and the unit of 
(2) have fixed at fixed spacing so that the sealed eel may be constituted. 

[0004] It is used in order for the MgO protective layer formed in a front plate unit to raise a secondary-electron- 
emission ratio in order to mainly prevent the ion bombardment by discharge (spatter-proof), and to reduce 
discharge voltage, and generally such a MgO protective layer is formed by vacuum processes, such as EB 
vacuum deposition. 

[0005] However, when a front plate unit is kept in atmospheric air after forming a MgO protective layer since 
there is deliquescence in MgO for example, a reaction, i.e., MgO, as shown by the following formula reacts to a 
MgO front face with H20 and C02, respectively, and MgC03 and Mg (OH)2 are made to generate. 
[0006] 4MgO(s)+3C02+4H20 -> 3MgC03 and Mg (OH) 2and3H20 [0007] The MgO front face which 
deliquesced by such reaction becomes cloudy, and this nebula part is as weak as it can fail to delete easily. 
Therefore, the change on such a front face of MgO reduces engine performance, such as a life of the PDP panel, 
and discharge voltage, and a problem has it from viewpoints, such as dependability and endurance. 
[0008] In order to cope with such a problem, immediately after having made (1) MgO form and completing a 
dark room unit conventionally, it joined [ to the tooth-back plate unit ] this thing in the vacuum and sealed, or the 
approach of keeping in a vacuum the dark room unit which was made to form (2) MgO immediately and was 
completed was adopted. 
[0009] 

[Problem(s) to be Solved by the Invention] However, with the above (1) and the solution of (2), when panel size 
has been enlarged, a satisfying response cannot be taken. 

[0010] This invention is originated by the basis of such the actual condition, the deliquescence reaction of MgO 
can be prevented, excelling in shelf life extremely can respond also to enlargement of panel size comparatively 
easily from the first, and the object is in offering the front plate unit for plasma display panels which is excellent 
in workability, and offering the plasma display panel using this. 
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[0011] 

[Means for Solving the Problem] In order to solve such a technical problem, this invention is constituted in the 
front plate unit for plasma display panels equipped with the electrode formed on a substrate and this substrate, a 
dielectric layer, and a MgO protective layer so that a silicon oxide (SiOx) layer may be formed on said MgO 
protective layer and it may become. 

[0012] Moreover, X value of SiOx in said silicon oxide (SiOx) layer is set to 1.0-2.0 as a desirable mode of this 
invention. 

[0013] Moreover, X value of SiOx in said silicon oxide (SiOx) layer is set to 1.3-1.9 as a more desirable mode of 
this invention. 

[0014] Moreover, thickness of said silicon oxide (SiOx) layer is made into 200- 1000 A as a desirable mode of 
this invention. 

[0015] Moreover, vacuum membrane formation of said silicon oxide (SiOx) layer is continuously carried out 
after formation of said MgO protective layer as a desirable mode of this invention. 

[0016] Moreover, the plasma display panel of this invention is equipped with said front plate unit for plasma 

display panels, and the tooth-back plate unit for plasma display panels which has a fluorescent substance layer, 

and as it constitutes the eel by which the unit of these couples was sealed, it fixes and it is constituted. 

[0017] Moreover, in the eel of said plasma display panel, it is constituted so that said silicon oxide (SiOx) layer 

component which originated in plasma discharge and dispersed may exist and become. 

[0018] Since covering formation of the silicon oxide (SiOx) layer is carried out on the MgO protective layer in 

the front plate unit for plasma display panels of this invention, it excels in oxygen and steam barrier property, 

and there is very little degradation of a MgO protective layer. 

[0019] 

[Embodiment of the Invention] Hereafter, before explaining the front plate unit 100 for plasma display panels of 
this invention, the configuration of the whole plasma display panel is explained briefly. 
[0020] Drawing 1 is the perspective view showing the example of 1 configuration of the AC mold PDP. In this 
drawing, the front plate unit 100 ("the front plate unit 100" is only called hereafter) for plasma display panels 
had the front plate 1, the maintenance electrode 4 formed on this, the bus electrode 5, the dielectric layer 6, and 
the MgO layer 7, and is equipped with the silicon oxide (SiOx) layer 30 further formed on this MgO layer 7 in 
this invention. On the other hand, the front plate unit 100 and the tooth-back plate unit 200 ("the tooth-back plate 
unit 200" is only called hereafter) for plasma display panels which makes a pair have the fluorescent substance 
layer 9 put between septa 3 so that the tooth-back plate 2, two or more septa 3 set up on this tooth-back plate 1 in 
the predetermined gap, the address electrode 8 prepared between septa, and this address electrode 8 might be 
covered. 

[0021] Where the front plate 1 (front plate unit 100) and the tooth-back plate 2 (tooth-back plate unit 200) are 
detached, drawing 1 is shown so that it may be easy to understand the configuration of PDP. As shown in 
drawing 1 , the front plate 1 and the tooth-back plate 2 which are transparence substrates, such as a glass plate, 
stood face to face against parallel mutually, and the AC mold PDP has fixed at fixed spacing so that the eel by 
which the front plate 1 and the tooth-back plate 2 were sealed by the septum 3 set up by the tooth-back plate 2 
may be constituted. 

[0022] As mentioned above, the composite electrode of each other which consists of a maintenance electrode 4 
which is a transparent electrode, and a bus electrode 5 which is a metal electrode is formed in parallel, and 
sequential formation of a dielectric layer 6, the MgO layer 7, and the silicon oxide (SiOx) layer 30 is carried out 
at the tooth-back plate 2 side (it sets on a drawing and is the bottom) of the front plate 1 so that this may be 
covered. Such a laminating condition is shown in the partial expanded sectional view of drawin g 2 at the detail. 
[0023] Moreover, while intersecting perpendicularly with a composite electrode at the front-face side (it sets on 
a drawing and is an upside) of the tooth-back plate 2, the address electrode 8 of each other is formed in parallel 
in the shape of a stripe so that it may be located between septa 3, and the fluorescent substance layer 9 is formed 
on the eel base on the address electrode 8. 

[0024] Such an AC mold PDP is a field discharge mold, and discharge is performed within each eel as a display 
element divided by the front plate 1, the tooth-back plate 2, and the septum 3 by impressing a predetermined 
electrical potential difference from AC power supply, and forming electric field between the composite 
electrodes in the front plate 1. 

[0025] And an observer can check now by looking the light which penetrates the front plate 1 by making a 
fluorescent substance 9 emit light by the ultraviolet rays produced by this discharge. 
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[0026] The septum 3 for PDP is formed by the approach of carrying out pattern printing of the spreading 
constituent for septum formation to a septum configuration by screen-stencil, the approach of calcinating, after 
forming the mask which has sandblasting-proof nature in the shape of a pattern on the solid film after applying 
and drying the spreading constituent for septum formation with screen-stencil, a blade coat, a die coat, etc. and 
forming the solid film, performing sandblasting processing and exfoliating a mask, etc. 
[0027] The glass frit used as the melting parent of a septum 3 and the aggregate for mainly maintaining the 
gestalt and reinforcement of a septum contain the septum 3 formed after such baking. 

[0028] The 1st description in this invention is in the structure of the front plate unit 100, as shown in drawin g 1 
and drawing 2 . That is, the silicon oxide (SiOx) layer 30 is formed on the MgO protective layer 7 in the front 
plate unit 100 of this invention. 

[0029] X value of SiOx in such a silicon oxide (SiOx) layer 30— the range of 1.0-2.0 - it is preferably set as the 
range of 1.3-1.9. If this value becomes less than 1.0, transparency will worsen, or insulation will become scarce 
and the property inclination which is not desirable as a plasma display panel will arise. Moreover, if this value 
becomes large, the inclination for a steam and oxygen barrier property to worsen will arise, and the 
inconvenience of protection of a MgO front face becoming less enough arises. In addition, X value is 
measurement by ESCA and is defined by the average from a film front face to a depth of 10-100A. 
[0030] Moreover, the thickness of the silicon oxide (SiOx) layer 30 is good preferably to set [ 200-1000A ] it as 
200-500A. When the inconvenience of it becoming impossible to demonstrate sufficient barrier ability if this 
value becomes less than 200A arises and this value exceeds 1000A, there is a possibility that many scattering 
components in a eel of the silicon oxide in which became superfluous thickness and the spatter (the so-called 
aging) was carried out by eel luminescence economically, preferably, or again may come to exist, and may have 
an adverse effect on a property. 

[0031] After such a silicon oxide (SiOx) layer 30 carries out vacuum membrane formation of the MgO 
protective layer 7, it is desirable that vacuum membrane formation is succeedingly carried out continuously 
within the same true membrane formation tub. It is for carrying out effectiveness ****** 0 f the deliquescence 
reaction and contamination of MgO protective layer 7 front face. As a vacuum forming-membranes method, a 
spatter, EB vacuum evaporationo, etc. are mentioned, for example. 

[0032] thus, MgO protective layer 7 front face - the silicon oxide (SiOx) layer 30 - a wrap - it can shift to the 
following sealing process, without a MgO front face being exposed to atmospheric air by things. 
[0033] Sealing of the front plate unit 100 mentioned above as shown in drawing 1 , and the tooth-back plate unit 
200 which has said fluorescent substance layer 9 is carried out, and the sealed eel consists of sealing processes. 
The gestalt of a plasma display panel is completed at this sealing process. 

[0034] Thus, although the plasma display panel formed through the sealing process is usable as a product as it is, 
generally, an aging process is established after sealing, it is this aging process, and it is desirable to remove the 
silicon oxide (SiOx) layer 30 beforehand by the spatter (for a spatter to be inevitably carried out, if the inside of 
a eel is made to emit light). It is for exposing MgO and raising the discharge engine performance. This aging 
process is performed by the filler gas enclosed into the eel, such as Ne and Xe, in for example, pressure 
300mTorr, discharge voltage 210V, and aging time amount 10 hours. The silicon oxide layer 30 is removed by 
the spatter (aging) comparatively easily compared with MgO. It is checked that said silicon oxide (SiOx) layer 
component which originated and dispersed in plasma discharge in the eel by this aging processing exists. 
[0035] Moreover, temporarily, without establishing an aging process, with the activity passage of time actual 
also as product shipment, the silicon oxide (SiOx) layer 30 tends to be removed, and said silicon oxide (SiOx) 
layer component which originated in plasma discharge and dispersed exists in a cel. 
[0036] 

[Example] A concrete example is shown below and this invention is further explained to a detail. 
[The example I of an experiment] 
[0037] (Example 1) 

[0038] The MgO protective layer was formed with EB vacuum deposition in thickness of 5000A on the Corning 
1737 glass substrate. As membrane formation conditions for a MgO protective layer, it considered as working 
pressure (membrane formation degree of vacuum) 5xlO-5Torr, the acceleration voltage of 6.1kV, and the 
substrate temperature of 100 degrees C. 

[0039] Subsequently, on the MgO protective layer which formed membranes in this way, the silicon oxide 
(SiOx) layer with a thickness of 500A was continuously formed by the reactant spatter using the same membrane 
formation equipment, and the sample of an example 1 was produced. As membrane formation conditions for a 
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SiOx layer, it considered as working pressure (membrane formation degree of vacuum) 3.8xlO-4Torr, 
introductory argon (Ar) quantity-of-gas-flow 17sccM, introductory oxygen (02) quantity-of-gas-flow 5sccM, 
and the discharge pressure of 0.2kW. 

[0040] It was X= 1.9 when X value of SiOx was measured by ESCA (the product made from VG SCIENTIFIC, 
ESCALAB Mk II). The Measuring condition at this time was :90 degree whenever [ X-ray output: 15kV, 20mA / 
X line source: Alkalpha, /^measurement field: lOmmphi, and photoelectron deoutlet angle ]. 
[0041] (Examples 2-4) 

[0042] In the above-mentioned example 1, the silicon oxide layer from which various introductory oxygen (02) 
quantities of gas flow at the time of forming a silicon oxide (SiOx) layer are changed, and whenever [ oxidation ] 
differs was prepared. The sample of X= 1.6 (example 2 sample), X= 1.3 (example 3 sample), and X= 1.1 
(example 4 sample) was produced like the above-mentioned example 1, respectively except it. 
[0043] (An example 5 and example 6) 

[0044] In the above-mentioned example 1, the thickness of a silicon oxide (SiOx) layer was changed into 200A 
(example 5 sample) and 800A (example 6 sample), respectively. The sample of an example 5 and an example 6 
was produced like the above-mentioned example 1 except it. 
[0045] (Example 1 of a comparison) 

[0046] A silicon oxide (SiOx) layer was not prepared in the above-mentioned example 1. The sample of the 
example 1 of a comparison was produced like the above-mentioned example 1 except it. 
[0047] Thus, about the produced various samples (examples 1-6, example 1 of a comparison), the accelerated 
test was performed in the following way and (1) appearance and (2) SEM surface observation were performed. 
[0048] the constant temperature of 80 degrees C of accelerated tests, and 80%RH - the sample was left for 60 
minutes in the constant humidity chamber (the degree difference deterioration test machine of SUGA trial 
inside-of-a-house outside temperature). Then, it compared with the appearance photograph of the condition 
before the trial which took the appearance photograph of the sample after an ejection accelerated test, and 
photographed the sample beforehand. Furthermore, comparison observation of the surface state of the sample 
before and behind a trial was carried out by SEM (the Hitachi make, an S-4500; Measuring condition: 
acceleration voltage of 5kV, emission current lOmicroA). 

As for the MgO layer in the sample of the example 1 of a test-result (1) appearance comparison, the whole 
surface has become cloudy by the accelerated test. On the other hand, each sample of an example 1 - an example 
6 which has a SiOx layer on a MgO layer could be maintaining the condition with the transparent whole MgO 
layer surface, and change before and after an accelerated test was not seen. 

(2) It was checked that the MgO layer in the sample of the example 1 of a SEM surface observation comparison 
has the structure (spongy) where the front face is porous, by the accelerated test. On the other hand, most change 
before and after an accelerated test was seen for no samples of an example 1 - an example 6 which have a SiOx 
layer on a MgO layer. 

[Effect of the Invention] The effectiveness of this invention is clearer than the above-mentioned result. That is, 
in the front plate unit for plasma display panels equipped with the electrode formed on a transparence substrate 
and this substrate, a dielectric layer, and a MgO protective layer, since a silicon oxide (SiOx) layer is formed on 
said MgO protective layer and this invention is constituted, it can prevent the deliquescence reaction of MgO, 
can offer the front plate unit for plasma display panels which is extremely excellent in shelf life, and deals with 
it, and its workability is also good. Such effectiveness acts very effectively, even if enlargement of panel size is 
attained. Moreover, since the sputtering yield (atoms/ion) is high 4 or more (Ar ion 600eV) times compared with 
MgO, SiOx is in the inclination for shortening of aging time amount currently performed conventionally to be 
attained (in addition, when SiOx is prepared, since aging on the front face of MgO does not have contamination, 
it is unnecessary). 



[Translation done.] 
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